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earned patent term adjustment. See 37 CFR 1.704(b). 
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Disposition of Claims 

4) K Claim(s) 1.3-11 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) E3 Claimfe) 1.3-11 is/are rejected. 
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DETAILED ACTION 

This communication is in response to amendment received on 12/02/3. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S. C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 3-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over Gill 

(6,275,363) in view of Olivas et al. (6,507,187). 

2. As to claim 1 , Gill discloses (fig. 1 1 , 12) a magneto-resistive device comprising a 
free (212) and a pinned (206) ferromagnetic layer separated by a non-magnetic spacer 
layer (304, fig. 12) therebetween. The pinned layer comprises a layer system having 
three (230, 232, 236) non-adjacent ferromagnetic layers in the form of a stack. The 
layers may all be Co or CoFe, or apparently any permutation thereof (fig. 12, 230, 232, 
236). An exchange biasing layer (244) is adjacent the layer system and magnetically 
influences the layer system, wherein the free (212) and the pinned (206) ferromagnetic 
layers are separated by Cu type layer (304). Each of the intermediate layers (228, 234) 
is a Ru layer. Gill fails to disclose that the copper spacer layer is contiguous on both 
sides with a CoFe layer of the free ferromagnetic layer, and on another side being 
contiguous with the CoFe layer of the antiferromagnet layer system. Olivas et al. (fig. 2) 
discloses a multi-layer magneto-resistive device in which a copper layer (1 50) is 
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deposited between a Permalloy layer (130) and an iron managanese layer (170). The 
copper layer is contiguous on both sides with the cobalt layers (140, 160). The cobalt 
layers are deposited to separate the mixing of permalloy and copper and the mixing of 
iron managanese and copper (col. 7, lines 29, 30), and to prevent diffusion of the 
permalloy and copper and boost GMR ratio (col. 5, lines 10-12). Therefore, it would 
have been obvious to one skilled in the art at the time of the invention to provide the 
magnetoresistive device of Gill with CoFe layers contiguous on both sides of the copper 
layer in view of Olivas et al. Provision of such layers would be motivated by the desired 
goal of eliminating diffusion of Ni components at layers interfaces and enhancing the 
MR ratio of the device. 

3. As to claims 3 and 6, Gill discloses anti ferromagnetic layer system having an 
odd number of non-adjacent ferromagnetic layers (230, 232, 236) greater than or equal 
to three (fig. 12). 

4. As to claims 4 and 1 1 , Gill discloses an anti ferromagnetic layer system including 
three non-adjacent ferromagnetic layers (23, 232, 236) and two intermediate non- 
magnetic, Ru (228, 234) layers, and all the three ferromagnetic layers are CoFe layers 
(fig. 12). 

5. As to claim 5, Gill discloses the exchange biasing layer (244, fig. 12) is arranged 
between the substrate and the anti ferromagnetic layer system (206). 

6. As to claims 7 and 8, Gill and Olivas et al. fails to disclose at least two 
ferromagnetic layers towards the outside of the stack are thinner or thicker than a 
ferromagnetic layer towards the center of the stack. However, making the 
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ferromagnetic layers of Gill's device outside the stack thinner or thicker than the center 
layer would have been obvious as desirable for optimum size of the device and the 
magnetic coupling requirements for the device. Therefore it would have been obvious 
to one of ordinary skill in the art to make Gill and Olivas et al. to make the outside stack 
thinner or thicker than the center layer would have been obvious as desirable for 
optimum size of the device and the magnetic coupling requirements for the device. 
7. As to claims 9 and 10, Gill discloses that magnetoresistive devices of this type 
are conventionally manufactured for use in data storage systems and as magnetic 
memory (col. 4, lines 54 - 56). 

Response to Arguments 

Applicant's arguments filed on 12/02/032 have been fully considered but they are not 
persuasive. 

Argument: page 4, last line "Gill patents, however do not teach that the Cu layer is 
contiguous to any of the CoFe layer of the pinned structure". 

Response: Even though Gill fails to disclose that the copper spacer layer is contiguous 
on both sides with a CoFe layer of the free ferromagnetic layer, and on another side 
being contiguous with the CoFe layer of the antiferromagnet layer system. Olivas et al. 
(fig. 2) discloses a multi-layer magneto-resistive device in which a copper layer (150) is 
deposited between a Permalloy layer (130) and an iron managanese layer (170). The 
copper layer is contiguous on both sides with the cobalt layers (140, 160). The cobalt 
layers are deposited to separate the mixing of permalloy and copper and the mixing of 
iron managanese and copper (col. 7, lines 29, 30), and to prevent diffusion of the 
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permalloy and copper and boost GMR ratio (col. 5, lines 10-12). Therefore, it would 
have been obvious to one skilled in the art at the time of the invention to provide the 
magnetoresistive device of Gill with CoFe layers contiguous on both sides of the copper 
layer in view of Olivas et al. Provision of such layers would be motivated by the desired 
goal of eliminating diffusion of Ni components at layers interfaces and enhancing the 
MR ratio of the device. 

Argument: page 5, line 10-13, "none of these three patents can provide a teaching or 
suggestion that the Cu layer, which separates the pinned layer and the free layer, is 
contiguous with the CoFe layer of an AAF layer". 

Response: Olivas et al. (fig. 2) discloses a multi-layer magneto-resistive device in which 
a copper layer (150) is deposited between a Permalloy layer (130) and an iron 
managanese layer (170). The copper layer is contiguous on both sides with the cobalt 
layers (140, 160). The cobalt layers are deposited to separate the mixing of permalloy 
and copper and the mixing of iron managanese and copper (col. 7, lines 29, 30), and to 
prevent diffusion of the permalloy and copper and boost GMR ratio (col. 5, lines 10 - 
12). 

Conclusion 

8. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 



Application/Control Number: 09/884,219 



Page 6 



Art Unit: 2862 

TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Reena Aurora whose telephone number is 571-272- 
2263. The examiner can normally be reached on Monday - Friday, 7:00 - 3:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, N. Le can be reached on 571 -272-2233. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 





Reena Aurora 



N.Le 

Supervisory Patent Examiner 
Technology Center 2800 



